Process of iodination of thyroglobulin and its maturation. I. Properties and distribution of thyroglobulin labeled with radioiodine in pig thyroid slices.
Pig thyroid slices were incubated with Na131I and the 17--19S 131I-labeled thyroglobulin isolated was subjected to dissociation with 0.3 mM sodium dodecyl sulphate SDS) on sucrose density gradient centrifugation and to iodoamino acid analysis. During the incubation, initially dissociable thyroglobulin was gradually altered to 0.3 mM SDS-resistant species with increasing incorporation of iodine. Microsome-bound, poorly iodinated thyroglobulin and preformed thyroglobulin were chemically iodinated and then subjected to analysis of dissociability and iodoamino acid contents with newly incorporated iodine. The results indicated that the behavior of the former thyroglobulin resembled that of 131I-thyroglobulin obtained from the slices. Then, thyroid slices were incubated for 3 min with Na131I and 3H-leucine with or without 10-min chase incubation. The sucrose density gradient centrifugation patterns of 131I and 3H-radioactivity of cytoplasmic extracts indicated that 131I-thyroglobulin is contained in particulates, especially in vesicles with low density(d=1.12) and that some of them are released into the soluble fraction within 10 min. The vesicles contained peroxidase and NADH-cytochrome c reductase, and are probably exocytotic vesicles in the apical area of cytoplasm of follicular cells. No positive evidence was obtained that plasma membranes participate in the iodination of thyroglobulin under the present experimental conditions. These results suggest that, in the incubation of thyroid slices, iodine atoms are preferentially incorporated into newly synthesized, less iodinated thyroglobulin, rather than preformed thyroglobulin, and that the iodination occurs, at least to a certain degree, in apical vesicles before the thyroglobulin is secreted into the colloid lumen.